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Application No. 

10/774.048 


Appiicant(8) 

BABISH ET AL 


Exafninor 
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- The MAiUNG OATE of this eommunieation appears on iho cover shoot with tho eorrospondonco address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER. FROM THE MAIUNG DATE OF THIS COMMUNICATION. 

- E]ten$ions of time mey be available under Ihe provisions of 37 CFR 1. 13^a). \n no event however, may a reply be timely tiled 
after SIX (6) MONTHS from the mafling date of this communication. 

- If NO period for reply is spedfied above, the majdmum statutory period will apply and will ei^re SiX (6) MONTHS from the moOing date of ttiis eommunieation. 

- Failure to reply within the set or eidended period for reply wOl. by statute, cause Ihe appfication to become ABANDONED (35 U.5.C. § 133). 
Any reply received by the Office later than three months after the maaing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communicatlon(s) filed on . 

2a)D This action is FINAL. 2b)IS This action is non-find. 

3) D Since this application is in condition for allowance except for fomnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex pa/te Quay/e. 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 

4) IS Clatm(s) 1-36 is/are pending in the application. 

4a) Of the above daim(s) 17-36 Is/are withdrawn ffdm consideration. 

5) D Claim(s) is/are allowed. 

6) 1S aaim(5) ^26 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requiremenL 

Application Papers 

9) D The spectfication is objected to by the Examiner. 

10)0 The drawing(s) filed on Is/are: a)D accepted or bO objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required If tte drawing{s) is objected to. See 37 CFR 1 .121(d). 
1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or fonn PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment Is made of a daim^fer foregn priority under 35 U.S.C. § 119(aHd) or (0- 
a)nAII b)n Some *c)n None of: 

1 .□ Certified copies of the priority documents have bisen received. 
2.D Certified copies of the priority documents have been received In Application No. . 



3.D Copies of the certified copies of the priority documents have been received In this National Stage 
application from the Intemational Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



AttBchroent(s) 
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DETAILED ACTION 
Electlon/R^trlctlons 
Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-16. drawn to a composition, classified in class 424, subclass 
various. 

II. Claims 17-32. drawn to a first method of using said composition, classified 
in dass 435, subclass various. 

III. Claim 33, drawn to a second method of using said conrposition, dassifted 
in dass 530, subdass various. 

IV. Claims 34-36, drawn to a third method of using said composition, 
classified in dass 514', subdass various. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as product and process of use. The inventions can 
be shown to be distinct if either or both of the following can be shown: (1) the process 
for using the product as dainned can be practiced with another materially different 
product or (2) the prcKluct as daioied can be used in a materially different process of 
using that produd (MPEP § 806.05(h)). In the instant case the product as daimed can 
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be used in materially distinct process such as evidenced by the different uses in the 
claims themselves. 

Inventions I and III are related as product and process of use. The inventions 
can be shown to be distinct if either or both of the following can be shown: (1 ) the 
process for using the product as daimed can be practiced with another materially 
different product or (2) the product as datmed can be used in a materially different 
process of using that product (MPEP § 806.05(h)). In the instant case the product as 
claimed can be used in materially distinct process such as evidenced by the different 
uses in the claims themselves. 

Inventions I and IV are related as product and process of use. The inventions 
can be shown to be distinct if either or both of the following can be shown: (1) the 
process for using the product as daimed can be practiced with another materially 
different product or (2) the product as claimed can be used in a nriaterially different 
process of using that product (MPEP § 806.05(h)). In the instant case the product as 
claimed can be used in materially distinct process such as evidenced by the different 
uses in the daims themselves. 

The different processes are restrictable from eachother since as evidenced by 
the claims themselves they require have differents effects, uses and nrades of 
operation. 
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Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

This application contains daims directed to the following patentably distinct 
species of the claimed invention: the many different non-aspirin, non-steroidal 
compounds. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic daim is 
finally held to be allowable. Currently, claims 1.17. 33, 34 are generic. 

Applicant is advised that a reply to this requiren^nt must include an identification 
of the spedes that is elected consonant with this requirement, and a listing of all claims 
readable thereon, induding any daims subsequently added. An argument that a daim 
is allowable or that all daims are generic is considered nonresponsive unless 
accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which are written in dependent form or otherwise include 
all the limitations of an allowed generic daim as provided by 37 CFR 1.141. If daims 
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are added after the election, applicant must indicate which are readable upon the 
elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the species to be obvious variants or clearly admit on the record that this is the 
case. In either instance, if the examiner finds one of the inventions unpatentable over 
the prior art, the evidence or admission may be used in a rejection under 35 
U.S.C. 103(a) of the other invention. 

During a telephone conversation with Simona Levi-Mintz on 10/18/2005 a 
provisional election was made with traverse to prosecute the invention of Group I. 
claims 1-16 and naproxen . Affirmation of this election must be made by applicant in 
replying to this Office action. Claims 1 7-36 are withdrawn from further consideration by 
the examiner, 37 CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of clainns to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one daim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a} which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thoi^h the inventbn is not identtcally disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
inventon was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the inventbn was made. 

Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
99/44623 (abstract, page 4. lines 3-15, page 6, lines 6-20). 

WO teaches that hops and naproxen can be In the same composition. It would 
have been obvious to select them from the list since they are both noted to be used in a 
single composition to treat inflammation. 

Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
406312924 (abstract) or JP 04202138 (abstract) taken with Sunshine et al. (US patent 
No. 4780463-see col. 4, line 65- col. 5, line 15, col. 6, lines 1-20, col. 10. lines 20-30) or 
CA 2175091 (abstract). 

JP 406312924 (abstract) or JP 04202138 (abstract) both teach hops extracts 
used to treat inflammation. 

Sunshine et al. (US patent No. 4780463-see col. 4, line 65- col. 5, line 15, col. 6, 
lines 1-20. col. 10. lines 20-30) or CA 2175091 (abstract) both teach naproxen used to 
treat inflammation. 
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It is well known that it is prima facie obvious to combine two or more ingredients each of 
which Is taught by the prior art to be useful for the same purpose in order to form a third 
composition which is useful for the same purpose. The idea for combining them flows 
logically from their having been used individually in the prior art. In re Sussmar), 1943 
CD. 518; Ir) re Pinter), 459 F.2d 1053, 173 USPQ 801 (CCPA 1972); In re Susi. 58 
CCPA 1074. 1079-80; 440 F.2d 442, 445; 169 USPQ 423, 426 (1971); In re Crockett, 
47 CCPA 1018, 1020-21; 279 F.2d 274, 276-277; 126 USPQ 186. 188 (1960). 



The reason or motivation to modify a reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is 
not necessary that the prior art suggest the combination to achieve the same 
advantage or result discovered by applicant. While there must be motivation to 
make the claimed invention, there is no requirement that the prior art provide the 
same reason as the applicant to make the claimed invention. 

MPEP 2144 Sources of Rationale Supporting a Rejection Under 35 U.S.C. 103, 
<http://www.uspto.aov/web/offices/pac/mpep/documents/2100 2144.htm> 



Thus, it would have been obvious to combine the hops with the naproxen in a 
single composition since naproxen and hops are both known in the art individually to 
treat inflammation, i.e. to be used as an anti-inflammatory. 

Any inquiry concerning this communication or eariier communications from the 
exanrtiner should be directed to Michael V. Metier whose telephone number is 571*272- 
0967. The examiner can normally be reached on Monday thru Thursday: 9:30am- 
6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campetl can be reached on 571-272-0974. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



• Application/Control Number: 10/774,048 



Pages 



Art Unit: 1655 

information regarding the status of an application may be obtained from the 
Patent Apiidication Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free), /jj j/l (/ C 




Michael V. Meller 
Primary Examiner 
Art Unit 1655 
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File: DWPI 



Oct 27, 1997 



DERWENT- ACC~NO : 1998-231205 
DERWENT-WEEK: 199912 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Controlled release naproxen tablets - contain 3% hydiroxypropyl-inethylcellu- 
lose and optionally lubricant 

INVENTOR: SHERMAN, B C 



PATENT-ASSIGNEE : 
ASSIGNEE 
SHERMAN B C 



CODE 
SHERI 



PRIORITY -DATA: 1996CA-2175091 (April 26, 1996) 



PATENT- FAMILY: 
PUB-NO 

n CA 2175091 A 
O CA 2175091 C 



PUB-DATE 

October 27, 1997 
January 5, 1999 



LANGUAGE PAGES MAIN-IPC 
E Oil A61K031/19 

000 A61K031/19 



APPLICATION-DATA: 

PUB-NO APPL-DATE APPL-NO 

CA 2175091A April 26, 1996 1996CA-2175091 

CA 2175091C April 26, 1996 1996CA-2175091 



DESCRIPTOR 



INT-CL (IPC) : A61 K 1/22; A61 K 31/jL9; A61 K 42/38 



ABSTRACTED- PUB-NO: CA 2175091A 
BASIC-ABSTRACT : 



A controlled release tablet for once^^daily oral administration of naproxen 
con^rises 3% hydroxypropylmethylcellulose (HPMC) with average molecular weight of 
190000. 

The composition preferably also contains 0.1 to 3% of a lubricant, 

USE - Naproxen is a widely used antiinflammatory drug with analgesic and 
antipyretic properties and is used in the treatment of e.g. arthritis and 
dysmenorrhea . 

ADVANTAGE - Controlled release formulations give better patient compliance and 
reduced fluctuation of plasma drug concentration. The tables have suitable drug 
release rate and hardness and only contain 3% expensive HPMC. 



http://westbrs:9000^in/gate.exe?f^doc&state=7mrOil J78.601&ESNAME=FU^ 1 1/3/05 
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Jul 22, 1992 



L9: Entry 7 of 7 File: DWPI 

DERWENT-ACC-NO: 1992-295331 
DERWENT-WEEK: 199718 

COPYRIGHT 2005 DERWENT INEX>RM;^TI0N LTD 

TITLE: Hob extract ^or active oxygen scavenger - obtd. from ground humulus lupulus, 
for malignant rheumatoid arthritis^ burns and skin disease treatment 



PATENT-ASSIGNEE: 
ASSIGNEE 

ASAHI BREWERIES LTD 

PRIORITY-DATA: 1990JP-0329799 (November 30, 1990) 



CODE 
ASAK 



PATENT- FAMILY: 
PUB-NO 

□ JP 04202138 A 

□ JP 2514860 82 



POB-DATE 
July 22, 1992 
July 10, 1996 



LANGUAGE 



PAGES 

006 

005 



MAIN-IPC 

A61K035/78 

A61K035/78 



APPLICATION-DATA : 
PUB-NO 

•JP 04202138A 
JP 2514860B2 
JP 2514860B2 



APPL-DATE 

November 30, 1990 
November 30, 1990 



APPL-NO 
1990JP-0329799 
1990JP-0329799 
JP 4202138 



DESCRIPTOR 



Previous Publ. 



.LOT-fL...(IPq).:...M3.^ 7/00; .AMK..35y78 



ABSTRACTED-PUB-NO: JP 04 202138 A 
BASIC-ABSTRACT: 

Extract prepd. by extracting ground Humulus lupulus with one or two solvents, and 
concentrating and drying extract, has active oxygen scavenger action. Main 
ingredient of extract is lupuronic acid (beta acid), coluprone and adolupurone, 
Pref, solvent is hexane, ethyl acetate or oil. Prepn. comprises grinding 20 g of 
hop pellets, adding 400 ml of ethanol, extracting on reflux heating for 1 hr., 
concentrating to give dark-brown semisolid of 8*2 g, distribution extracting with 
160 ml of hexane and 160 ml of water, extracting aq. phase twice with 160 ml of 
hexane, and condensing extract from hexane phase. 

USE/ADVANTAGE - Used as pharmaceuticals, food anrfcosmeticsr^ 
CHOSEN- DRAWING: Dwg.0/0 ; V 
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File: JPAB 



Nov Q, 1994 



PUB-NO: JP4 06312 92 4A'^ 
DOCUMENT-IDENTIFIER: JP 06312924 A 

TITIiE: UTILIZATION OF HUMULONES HAVING ANTIOXIDANT ACTION 

PUBN-DATE: November 8, 1994 

INVENTOR-INFORMATION: 

NAME COUNTRY 
TAGASHIRA, MOTOYOKI 

ASSIGNEE-INFORMATION : 

NAME COUNTRY 
ASAHI BREWERIES LTD 

APPL-NO: JP05123142 
APPL-DATE; April 28, 1993 

INT-CL (IPC): A61K 31/12? A61K 31/12; A23L 3/3499; A61K 7/00; A61K 7/48; C09K 15/08 



PURPOSE: To provide pharmaceuticals, foods, drinks and cosmetics having antioxidant 
action and containing, as active components, humulones or their salts constituting 
the main component of a hop soft resin producible from hop used as a raw material 
for beer. 



CONSTITUTION: The pharmaceuticals, foods, drinks dr cosmeticshiving antioxidant 



(cohumulone) , CH2CH«CH3)2 (humulone) or CH (CH3)CH2CH2 (adhumulone) 1 as active 
coxaponents. Humulones are obtained in the form of cohumulone, humulone or 
• adhumulone or their proper mixture from natural hgl^ Usirt§*Wollmer method and 
optionally using a high-performance liquid chromatography. Humulone having 
antioxidant action acts as a treating agent for adult diseases, mali gnant _ 
rheumatoid arthritis^ lesion such as scald, acne, spot, etc., or a/K^ioxiSaiii 
degradation preventing agent for foods and drinks. C ---^ 



ABSTRACT: 



action contain one or more kinds 
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(11) Intematioiial Publleatlon Number: WO 99744623 
(43) Interaatfonal Publication Date: 10 September 1999 (10X)9.99) 


(21) Internationa] Application Number: PCT/US99/04786 
(12) InteniattoDa] FQing Date: 4 Maich 1999 (04J03.99) 

(30) Priority Data: 

60/076.737 4 March 1998 (04.03:98) US 
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(CIP) to Earlier A|»pllcatipo 
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Fned on 4 March 1998 (04XK3.98) 
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(72) Inventors; and 
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(74) Agents: BENT. Stephen. A. et al.; Foley & Lordner. Suite 500. 
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With intemmionat search report. 

Beforg the expiration of Oie time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Tffle: COMPOSITIONS COMPRISING VALERIAN ETCIRACTS. ISOVALERIC AQD OR DERIVATIVES THEREOF WTTH A 
NSAID 



(57) Abstract 



Preparations and extracts of valerian, as well as isovakramide, isovaleric acid, and its phannaoeutically acceptable salts, esters» 
and substituted amides, and other valerian-related compounds, in combination with NSAIDs exhibit clinically significam phannacological 
poperties which implicate a treatment for acute muscular adies. strains, and sprains which occur ftom a localized, external insult to a 
paiticular muscle or muscle group outside of. or peripheral to. the QMS. Ibe comp^itions in question generally axe non-cytotoxic and do 
not elicit weakness or sedative activity at doses that are effective for the symptoinatic treatment of such pathological conditions. 
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COMPOSITIONS COMPRISING VALERIAN EXTHACTS. ISOVALERIC ACID OR DERIVATIVES THEREOF wnH A 
NSAID 



BACKGROUND OF THE PIVENTION 
The present invention relates to the novel combmatiDn th^q>y of 
valerian*related products and valerian ^tracts in combination togedier with 
anti-inflammatory agents such as the non-steroidal anti*inflainmatory drags 
(NSAlDs) to elicit greater, improved relief from pain and muscle tension due to 
5 stress or injury. More particularly, the invention provides therapeutic 
combinations of isovaleramidc, isovaleric acid, and/or rcktted compounds with 
NSAIDs^ such as ibuprofen, and raeUiods for using these combinations for 
treating patients sufifering from acute lower back pain* 

N4any agents currently employed in die treatment of muscle pain, such as 
10 lower back pain, reduce inflammation, yet provide no decrease in muscle tone, 
whidi is a significant component of acute muscle pain. Likewise, many of the 
currently mployed agents dut elicit a decrease m muscle tone, for example, 
benzodiazepines, do not reduce inflammation. 

It is apparent* dierefbre, that compositions that can botfi reduce 
15 jn fiflfnTiiflri nn and elicit a decrease in muscle tone arc gready to be desired. It 
also is qyparent that unproved mediods for treating pain and muscle tension are 
highly desirable. 

gUMMARY OF THE INVENTION 
20 Accordingly, it is an object of die present invention to provide a 

ther^eutic combination of valerian extract and/or valerian*related compounds 
togedier with at least one NSAID for die inq>roved relief from pain and muscle 
tension due to stress or injury. 

It also is an object of die present invention to provide a mediod for 
25 alleviating one or more symptoms associated widi acute muscle pain diat is 
ameliorated by means of a decrease in muscle tone. 
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It is another object of the present inventioQ to provide a novel 
combination therapy for the treatment of treating a pathology that is ameliorated 
by a decrease in muscle tone and a reduction in inflammation. 

In accomplishing diese and other objectives, there has been provided, 
S according to one aspect of the present invention, the use of a combination of: 
(a) at least one noO'Steroidai anti-inflammatory compound, and; (b) at least one 
compound selected from the group consisting of isovaleric acid, a 
phannaceutically acceptable salt of isovaleric acid, a pharmaceutically 
acceptable ester of isovaleric acid, a pharmaceutically acceptable amide of 
10 isovaleric acid and a ccnnpound having the structure: 



AHjC 




where A ^ H, CHs or OH, 
B « H,OH,orCH3, 

X = CHa, CHCHs. C(CH3)2, O, CH{OH).. or -CBbO. 
15 Y = -CO-, or -SOi-. and 

Z « H, CHaCOsH, or CHaCONHs 
and where die compound is selected from the group consisting of 2- 
methyl isovaleramide, S-mediylisovaleramidB, 2,2-dimeth^sovaleramide, 2,3- 
dimeAylisovalenunide, 4-methylisovaleramide, 2,4-dimethylisovaleramide, 3,4- 
20 dunethylisovaleramide, 2,2,4-trimediyUsovaIeramide, 3-hydroxyisovaleramide, 4- 
hydroxyiscFvalerami<fe, 4-hydroxy-3-metbyI-isovaieramide, 2- 

hydroxyisovaleramide, N-(2-acetamido)isovaleramide, 2-m^yl-l -propyl 
sulfonamide, 1-mediylethyl sul£unate, 2-inethyl-l-propyi sulfamaie, isopropyl 
carbamate, and isobutylcaritamate, in the pr^aration of a pharmaceutical 
25 formulation for use in a method of treating a pathology that is ameliorated by a 
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decrease in muscle tone and a reduction in inflammation, whereby at least one 
symptom of that pathology is alleviated. 

In accordance with another aspect of the invention, the pathology is 
selected from the group consisting of acute muscular aches, strains, and sprains 

S which occur from a localized, external insult to a particular muscle or muscle 
group outside of, or peripheral to, the CNS. In one embodiment, die padiology 
is lower back pain, and in another embodiment, the padxology is ameliorated by 
a decrease in inflammation, pain, and muscle tone. 

In accordance with yet another aspect of the invention, the non-steroidal 

10 anti-inflammatory compound is selected from the group consisting of aspirin, a 
non-steroidal antiinflammatory acetic acid, a fenamate, an oxicam, and a non- 
steroidal anti-inflammatory propionic acid. In one embodiment, the non- 
steroidal anti-inflammatory compound is selected from the group consisting of 
sodhim salicylate, acetaminophen, phenacetin, ibuprofcn, ketoprofen, 

IS indomctiiacin, flurbiprofen, diclofenac, o^roxen, piroxicam, tebufelone, 
etodolac, nabumetone, tenidap, alcofenac, ant^rine, amimopyrine, dipyrone, 
animopyrone, phenylbutazone, clofezone, oxyphenbutazone, prexazone, 
apazone, benzydamine, bucolome, cinchopen, clonixin, ditrazol, epirizole, 
fenoprofen, floctafeninl, flufenamic acid, glapheoine, indoprofen, meclofenamic 

20 acid, mefenamic acid, niflumic acid, saUdifunides, sulindac, suprofen, 
tolmetin, nabumetone, tiaramide, proquazone, bufexamac, flumizole, 
linoridine, timegadine, d^sone, diflunisal» benorylate, fosfosal, fenclofenac, 
etodolac, fentiazac, tilcmiisole, carprofen, fenbufen, oxaprozm, tiaprofenic acid, 
piiprofen, feprazoue, piroxicam, sudoxicam, isoxicam, celecoxib, Vioxx® and 

25 tenoxicam. In anotiier embodiment, die non-steroidal anti-inflammatory 
compound is selected from die group consisting of aspirin, sodium salicylate, 
acetaminophen, ibuprofen, ketoprofen, and naproxen. 

In accordance widi still anodier aspect of the invration, the composition 
comprises a pharmaceutically acceptable amide of isovaleric acid, where the 

30 amide is isovaleramide. In preferred embodiments, the composition comprises 
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isovaieiamide together with iboiprofen, aspirin, acetaininq)hen, acetyisalicylic 
acid, naproxen, or ketoprofeo. 

In accordance with a still further aspect of the invention there has been 
provided a use of an extract of Valerianaceae, cramp bark, black haw, or hops 

5 in combination with at least one non-steroidal anti-inflammatory compound in 
the preparation of a pharmaceutical formulation for use in a method of treating 
acute muscular aches, strains, and sprains which occur from a localized, 
external insult to a particular muscle or muscle group outside of, or peripheral 
to, the CNS wherein the extract comprises at least one compound that is 

10 hydrolyzed in vivo to yield isovaleric acid or isovaleramide. In particular 
embodiments the non-steroidal anti-inflammatory compound is ibuprofen, 
aspirin, acetaminophen, acetyisalicylic acid, naproxen, or ketoprofen. 

In accordance with yet another aspect of die invention there has been 
provided a pharmaceutical composition comprising (a) at least one non-steroidal 

IS anti-inflammatory compound, and; (b) at least one compound selected from the 
group consisting of isovaleric acid, a pharmaceutically accq>table salt of 
isovaleric acid, a pharmaceutically accq)table ester of isovaleric acid, a 
pharmaceutically accq>table amide of isovaleric acid and a compound having the 
structure: 



AH^C 




20 

^re A»H,CH3orOH. 

B = H,0H.orCH5, 

X = CHa, CHOb, C(CHj)2. -0-, CH(OH)-, or -CHaO-. 
Y s= -Co, or -S0»-, and 
25 Z = H, CHbCOiH, or CHiCONHa 
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and where that compound Is selected from the group consistiiig of 2*m^yl 
isovaieramide, 3-methylisovaIeraixiide, 2,2-dimethyIisovaienanide, 23- 
dimethylisovaleramide, 4-methyIisovalerami<k» 2,4<limediyIisovaIeramide, 3»4- 
S dimethylisovaleramide, 2,2,4-tnmethylisovaleramide, 3-hydroxyisovaleramide» 4- 
hydroxyisovalenimide^ 44iydroKy-3HnetfayI-isovaIeiamide, 2- 

hydroxyisovaieramide, N-(2*acetaiiudo)isovaleramide» 2-inetfayl-l-piq}y] 
sulfonamide, 1-metbylethyl sulfamate, 2-methyl-l-prq)yl sul£amate, isq>ropyI 
carbamate, and isobutylcarbamate, together widi a phaimaoeutically aocq)table 

10 dihient, excipi^t, or carrier. 

In one embodiment, the non-stercHdal anti-inflammatory compound is 
selected from the group consisting of aspirin, a non-steroidal antiinflammatory 
acetic acid, a fenamate, an oxicam, and a non-steroidal anti-inflanmiatory 
propionic acid. In another embodiment, the non-steroidal anti-inflammatory 

IS omipwnd is selected from the group consisting of sodhim salicylate, 
acetaminophen, phenacetin, ibuprofen, ketoprofen, indomethadn, flurbqirofen, 
diclofenac, naproxen, piroxicam, tebofelone, etodolac, nabometone, tenid^, 
alcofenac, antipyrine, amimopyrine, dipyrone, animopyrone» ph^ylbutazone, 
clofezone, oxyphenbutazone, prexazone, apazone, benzydamine, bucolome, 

20 cmduqien, clonixin, ditrazol, epirizote, fenoprofen, floctafeninl, flufoiamic 
acid, glaphenine, indoprofen, meclofenamic acid, mefienamic acid, niflumic 
acid, salidi£aunides, solindac, suprofeo, tolmetin, nabumetone, tiaiamide, 
proquazone, bufexamac, flumizole, tinoridine, tnnegadine, dapsone, difhinisal, 
benorylate, fosfosal, fenclofenac. etodolac, fentiazac, tilomisole, carprofen, 

25 fenbufen, oxaprozin, tiaprofenic acid, pirprofen, feprazone, piroxicam, 
sudoxicam, isoxicam, celecoxib, Vioxxf^ and tenoxtcam. In yet another 
embodiment, the non-steroidal anti-inflammatory compound is selected from the 
group consisting of aspirin, sodium salicylate, acetaminophen, ibuprofen, 
ketoprofen, and naproxen. 
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In a particular embodiment, the composition comprises a 
pharmaceutically acc^table amide of isovaleric acid, where that amide is 
isovaleramide. In other embodiments, the composition comprises isovaleramide 
together with aspirin, sodium salicylate, acetaminophen, ibuprofen, ketoprofen, 
5 or naproxen. 

In accordance with a still further aspect of the invention, there has been 
provided a pharmaceutical composition comprising an extract of Valerianaceae, 
cramp bark, black haw, or hops and at least one non-steroidal anti-inflammatory 
compound, together with a pharmaceutically acceptable diluent, excipient» or 
10 carrier. In particular embodiments the non-steroidal anti-inflammatory 
compound is aspirin, sodium salicylate, acetaminophen, tbuprofen, ketoprofen, 
or naproxOT. 

Other objects, features, and advantages of the present invention will 
become apparent from the following detailed description. It should be 
IS understood, however, that the detailed description and the specific examples, 
while indicating preferred embodiments of die present mvention, are given by 
way of illustration only, since various changes and modifications widiin the 
spirit and scope of the invention will become apparent to those skilled in the art 
from tiiis detailed description. 

20 

BRIEF DESOUPTION OF THE DRAWINGS 

Figure 1 dq)icts the strucmres of isovaleramide and various structurally- 
related compounds, including isovaleramide. 

Figure 2 dq>icts the structures of additional compounds tiiat are 
25 structurally related to isovaleramide. 



DETAILED DESCRIPTION OP THE PREfERRED EMBODIMENTS 
Valerian extracts and valerian-related compounds can be administered in 
combination with at least one NSAID compound, such as ibuprofen, in vivo to 
30 reduce acute muscle pain by decreasing muscle tone and inflammation. That is. 
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this combinatioQ tbenv>y surprisingly provides greatly improved relief of muscle 
inflammation and tone as compared to administration of either NSAIDs or 
valerian-related compounds and extracts alone. 

The valerian extracts that are suitable for use in the invention are those 

S exuacts that, upon hydrolytic or metabolic breakdown in vivo, release isovaleric 
acid, isovaleramide» or a related compound. Hiese extracts may be used in 
combination with at least one NSAID. The extracts may be coadministered with 
the NSAID(s), or may be formulated into a pharmaceutical composition with the 
NSAID{s) so that the extract and the NSAID(s) are delivered to the patient 

10 essentially simultaneously. The skilled artisan also will recognize that the 
present invention also comprehends the use of compositions containing (i): (a) 
combinations of valerian extracts with valerian-related compounds such as 
isovaleramide, together with (b) one or more NSAID compounds; and (ii) (a) a 
single valerian extract or valerian-related compound, together with (b) one or 

IS more NSAID compounds. 

In the context of the present invention, a valerian-related compound is a 
compound selected from the group consisting of isovaleric acid, a 
pharmaceutically accq>table salt of isovaleric acid» a pharmaceutically acceptable 
ester of isovaleric acid, isovaleramide, or another pharmaceutically accq>table 

20 amide of isovaleric acid» and a compound having the structure 



H 



B 




»3 



25 



where 



B 



X 



A 



Y 



H, Cft or OH, 
H,OH, orCHs, 

CHa, CHCHs, C(CH»)3. -0-, CH(OH)-, or 
-CO-, or -S0>, and 



wo 99/44623 



-8- 

Z « H, CHaCOjH. or CH1CONH2 



PCr/US99/04786 



The stmctures of these compounds are shown in Figures 1 and 2 and indude 
substituted isovaleramides such as 2-metfiylisovalmnude, 3-{z^yUsovaieraaiide» 

5 2,2-dimetbylisovaIeramide, 2,3-dimethyli50valenuni(te, 4-methylisovaleiamide» 2,4- 
dimethylisovaleramide* 3,4-dimethyIisovaieraznide, 2,2,4-trim^yIisovaleramidey 
3-hydroxyisovaleramide, 4-hydroxyisovaleramide, 4-hydroxy-3-aiethyI- 
isovaleraini<te, 2-hydroxyisovaleramide, and 2,2-dimetfayl-n-butytamide. Tbt 
valerian-related compounds also include certain sulfonamide, sulfamate, and 

10 carbamate compounds that, by virtue of their structural similarity to isovaleramide^ 
share s imil ar phartoacological activities. Preferred sulfonamides and sulfamates 
include 2*methyM-propyl5ulfonamide, 1-metbyletfayl sulfamate, aDd2-methyl-l- 
prenyl 5ul£amate. Preferred carbamates include isobu^lcarbamate 
(CH3)2CHCH20CONH2) and isoprq)ylcarbamatB (CH3)iCHOCONH2). 

IS For each of die^ compounds that contains one or more asymmetric centers, 

the present invention ^>edfically inchides each of the possible enantimieric or 
diastereomeric forms of the conq)ound. The nature of the valerian-related 
compounds and the NSAID compounds are discussed in more detail bdow. 

In the context of the present inv^tion, compounds are said to be 

20 "coadministered'' to a pati^t when the compounds are administered at times 
that are sufficiently close together that the compounds are pharmacologically 
active and present in a phannaceutically effective concentratiQn in the patient at 
the same time. For example, a valerian extract may be administered to a patient 
scmie time after administration of an NSAID, but is considered to be 

25 coadministered with the NSAID if the NSAID is still present in a 
pharmaceutically effective concentration in the patient 
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Mettiods For Preparing Pliannaceatical Formulations 
Preparation of active compounds 

The rhizomes and roots of Valeriana spp. (common name: valerian; 
family Yalerianaceae) have been used for medicinal purposes since ancient 
S times. The most commonly used valerian preparations include aqueous and 
hydroalcoholic extracts, such as tinctures, intended for oral administration. In 
addidon, ammoniated valerian tinctures were used medicinally in the English- 
speaking world since at least the beginning of the seventeenth century. Hobbs, 
HerbalGram No. 21: 19-34 (1989). In the last three decades, the sedative and 

10 antispasmodic properties of valerian preparations have been attributed primarily 
to die presence of chemically labile monoterpenoid iridoid triester compounds 
called valepotriaies ("valeriai^epoxy*triesters (-ates)"). 

The most conmion and abundant of the valepotriates, valtrate and 
didrovaltraie, each contain two isovalerate moieties esterified to a ''central'' 

15 iridoid nucleus. Ujxetal., Pharm. Res. 8: 1094-1102 (1991). However, these 
acid- and heat-labile substances do not survive intact in the stomach following 
oral administration, and readily release two moles of isovaleric acid for every 
mole of valepotriate. Furthermore, aqueous extracts of valerian rhizomes and 
roots retain their biological properties, even though the valepotriate triesters are 

20 water-insoluble. Bos era/., Phytodtem. Anal. 7: 143-51 (1996). 

The major, water-soluble, active principle of commonly used valerian 
extracts and other preparations, such as aqueous or hydroalcoholic extracts or 
tinctures, has been determined to be the ester hydrolysis product, isovaleric 
acid. Ammonium isovalerate and isovaleranude are produced in ammoniated 

25 tinctures. Balandriri et al., /. ToxicoL'Taxin Rev. 14: 165 (1995). The 
structures of isovaleramide and structurally-related compounds are depicted in 
Figures 1 and 2. In diis way, die chenucally labile valepotriates and otiier 
valerian-derived monoterpenoid-isovalerate esters, such as bomyl and 
lavandulyl isovalerates, act as "pro-drugs" and diemical precursors for 

30 isovaleric acid, its salts, and isovaleramide. 
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Isovaleramide has been isolated from valerian plants, most probably as 
an isolation artifact following treatment with ammonia. Buckova et at., Cesk. 
Farm. 26: 308 (1977); Chem. Abstr, 88: 86063z (1978); see also Bos et al, and 
Fuzzati et al., Phytodtem. Anal. 7: 143, 76 (1996). More recently, 
5 isovaleramide was shown to exhibit low acute toxicity in viva, no mutagenic 
potential, and cUnicaUy useful anxiolytic properties. U.S. patent No. 
5,506,268; PCT application WO 94/28,888. Methods for preparing 
isovaleramide are well known. 

Extracts of medicinal plants that are useful for treating the symptoms of 

10 muscle (or muscular) tension can be prq>ared by aqueous, bydroalcoholic, or 
alcoholic extraction, or by extraction with other suitable solvents using methods 
well known to those of skill in the art. In the context of the present invendoo, 
useful extracts contain at least one of the following: isovaleric acid, its salts or 
complexes, ethyl isovalerate, isovaleramide, TV-ethyl isovaleramide, and their 

IS chemical precursors. Useful extracts also share the common property of 
releasing isovaleric acid and/or isovaleramide upon hydrolysis in vivo. 
Standard methods for preparing such extracts can be found in pre- 1950 edidons 
of the U.S. PHARMACOPOEIA (U.S.P.) and the NATIONAL FORMULARY 
(N.F.), as well as in well-known references such as Gennaro (EA), 

20 REMINGTON'S PHARMACEUTICAL SCIENCES, 18th ed. (Mack 
Publishing Co. 1990), Tyler et al., PHARMACOGNOSY, 9th ed. (Lea and 
Febiger 1988), and Hare et aL, THE NATIONAL STANDARD 
DISPENSATORY (Lea Brothers 1905). Additional citations appear in U.S. 
patent No. 5,506,268 and PCT a|)plication WO 94/28,888, which are hereby 

25 incorporated by reference in their entirety. 

The principal historic sources of naturally occurring isovaleric acid have 
been valerian rhizomes and roots, as well as those of closely related plants in 
the family Valerianaceae. As discussed by Hobbs (1989), siqfra, these include 
the common valerian plant. Vakriana offidnaUs L., as well as the East Indian 

30 valerian, V. waUichii DC, and die biblical spikenard, Nardostadtys jatamatisi 
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(Roxb.) DC. In addition to valerian rhizomes and roots, other plants which 
have been used traditionally as sedative or "antispasmodic" herbal medicines are 
known to contain, or to produce, isovaleric add. These inchide bops (Humulus 
lupulus L., family Moraceae, which is often used in herbal formulations in 
5 combination with valerian), "cramp bark" or "guelder rose" (Viburnum opulus 
L., family Caprifoliaceae), and "blade haw" (V. pruntfoUum L., root bark). 
Hare et al., THE NATIONAL STANDARD DISPENSATORY, pages 93. 94, 
159, 160, 169. 256. 642. 692-694, 766. 767, 932, 1031, 1383, 1384. 1426, 
1479, 1480. 1571, 1572, 1619, 1620, 1631-1633, 1661, and 1662 (Lea 

10 Brothers 1905): HtyXetal., J. Am. Chem. Soc. 42: 1744 (1920); Grier, Pham. 
J. Pham. 68: 302 (1929); Grier. Oiem. Drug. (London) 110: 420 (1929); 
Grieve. A MODERN HERBAL, pages 35-40. 2K-276. 381. 382. 411-415. 
744-746, 781, 782, and 824-830 (Ha&er 1959); Holbert, J. Am. Pham. 
Assoc.. Sd. Ed. 35: 315 (1946); Hoffmann, THE HERBAL HANDBOOK: A 

15 USER'S GUIDE TO MEDICAL HERBAUSM, pages 38, 39. 83 and 84 
(Healing Arts Press 1989). 

As in the case of valerian rhizomes and roots, hops generate isovaleric 
acid from more cbonically complex precursors upon oxidation or enzymatic 
breakdown. Millspaugh, AMERICAN MEDICINAL PLANTS, AN 

20 ILLUSTRATED AND DESCRIPTIVE GUIDE TO THE AMERICAN 
PLANTS USED AS HOMEOPATHIC REMEDIES, pages 622-626 (Dover 
1974); Hare et aL, THE NATIONAL STANDARD DISPENSATORY, pages 
766-767 (Lea Brothers 1905); Grier, Otm. Drug. Qjondon) ilO: 420 (1929); 
Grieve, A MODERN HERBAL, pages 411-415 (Hafiner 1959); Stevens. Oim. 

25 Rev. 67: 19 (1967); Duke. CRC HANDBOOK OF MEDICINAL HERBS, page 
557 (CRC Press 1985). 

Pbannaceatically acc^table satis of organic adds, such as isovalerw 
add. which have been approved by the U.S. Pood and Drug Admniistration for 
commercial marketing include sodium, potasshim, lithium, zinc, aluminum, 

30 caldum. or magnesium salts. REMINGTON'S PHARMACEUTICAL 
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SCEENCES, 18lh ed., page 1445 (Mack Publishing Co. 1990). Salts of 
isovaleric acid that are coounercially available in the United States include Che 
ammonium, sodium, potassium^ and zinc isovalerates. 

Pharmaceutically accq)table alcohols can form esters with isovaleric acid 
S via the corresponding isovaleric acid chloride and/or anhydride by methods that 
are well known in the art. See, for example, March, ADVANCED ORGANIC 
CHEMISTRY: REACTIONS, MECHANISMS, AND STRUCTURE, fourth 
ed. (John Wiley and Sons 1992). Such alcohols contain one or more hydroxyl 
or phenol groups, and are well tolerated in vivo. Examples of suitable alcohols 
10 include ethanol, certain carbohydrates and related compounds such as glucose, 
fructose, sucrose, xylose, and lactose, sugar alcohols such as dulcitol, mannitol, 
and sorbitol, sugar acids such as gluconic and glucuronic acids, glycerol, the 
polyol inositol, benzyl alcohol, certain phenols such as phenol, salicylic acid, 
saligenin, salicylamide, vanillin, p-hydroxycinnamic acid (p-coumaric acid), 
caffeic acid, fenilic acid, gallic acid, ellagic acid, quercetin, and eugenol. 
Odher examples of suitable alcohols iiK:hide alkaloids and biog^c amines aich 
as ephedrine, pseudoq>hedrine, phenylpropanolamine, tyramine, and dopamine, 
vitamins such as ascorbic acid (vitamm C), thiamine (vitamin Bl), riboflavin 
(vitamin B2), pyridoxine (vitamin B6), cyanocobalamin (vitamin B12), the 
tocopherols (vitamin E), choline, folic acid, and pantothenic acid, 
monoterpenoid alcohols such as geraniol, nerol, and linalool, namrally 
occurring triterpenoid alcohols such as a- and p-amyrins, lupeol, and oleanolic 
and ursolic acids, bile acids such as cholic acid, deoxydiolic acid, and 
taurocholic acid and common, namrally occurring, plant sterols (phytosterols) 
such as P-sitosterol, stigmasterol, campesterol, and brassicasterol. Tyler et aL, 
PHARMACOGNOSY, 9th ed. (Lea and Febiger 1988). Other such well- 
tolerated hydroxyl* and phenol-containing compounds can be readily identified 
by those skilled in the an by consulting standard reference works such as THE 
MERCK INDEX and REMINGTON'S PHARMACEUTICAL SCIENCES, 
18th ed. (Mack Publishing Co. 1990). Esters of isovaleric acid that are 
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commercially available in the United States iaclttde the bornyl, ethyl, n-butyl, 
isoamyi, and geranyl isovalerates. 

Isovaleric acid, ammonium isov^erate, and the esters ethyl isovalerate, 
isoamyl isovalerate, 2-metfaylbutyl isovalerate. cinnamyl isovaleiate, mediyl 

S isovalerate, bomyl isovalerate, isobornyl isovalerate, and menthyl isovalerate, 
among other isovalerate esters, are listed in the Code of Federal Reguladons by 
the FDA as being acceptable flavoring agents which may be used in foods. 21 
CFR §172.515 (1991). Valerian {Valeriana qfficmalis L.) rhizomes and roots 
and black haw (Vibumum prumfolium L.) bark are listed as acceptable namral 

0 flavoring substances and namral adjuvants in 21 CFR §172.510 (1991). Hops 
and ''lupulin" are listed among substances that are generally recognized as safe 
("GRAS"). 21 CFR §182.20 (1991). 

Generally, esters of isovaleric acid are expected to be hydrolyzed in vivo 
by ubiquitous esterase enzymes, thereby releasing isovaleric acid and the 

5 constiment alcohol or phenol. Particularly preferred among the isovalerate 
esters are glyceryl mono>, di-, and especially tri-isovalecates Ctriisovalerin**), 
isovalery] salicylic add or salicylate (salicylic acid isovalerate), ethyl 
isovalerate^ and ^-sitosteryl isovalerate. See Figure 1. Hydrolysis of thiese 
isovalerate esters in vivo releases isovaleric acid and glycerol (glycerin), 

10 salicylic acid (an analgesic, anti-inflammatory, and febrifuge), ethanol (ethyl 
alcohol or common ''alcohol," a CNS depressant), and p*sitosterol (a harmless 
phytosterol), respectively. With the exception of ethyl isovalerate, these esters 
are non-volatile or only slightly volatile, thereby minimizing any unpleasant 
odors. Furthermore, in pure form these esters possess the advantage of having 

^5 neutral to pleasant odcKS, in contrast to the exonemely unpleasant odors of 
isovaleric acid and its salts, such as the ammonium, sodium, potassium, and 
mc isovalerate salts. Moreover, whereas ethyl isovalerate is a liquid, the 
glyceryl mono-, di-, and tri-isovalerates, isovaieryl salicylate, and p*sito$teryI 
isovalerate are expected to be solids at room temperamre, thereby facilitating 

10 their formulation into various standard solid and liquid oral dosage forms well 
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known in the art, such as tablets (e.g., uncoatcd tablets, enteric-coated tablets, 
and film-coated tablets), capsules, gelcaps, powders, concentrates (drops), 
elixirs, tinctures, and syrups. 

In addition to isovaleramide, various substituted amides of isovaleric 

5 acid can be prepared by methods well known in the art. See, for example, 
March, ADVANCED ORGANIC CHEMISTRY: REACTIONS, 
MECHANISMS, AND STRUCTURE, 4th ed. (John WUey and Sons 1992). 
Preferred amides fw use in the present invention include AT-ethyl isovaleramide, 
Mmethyl isovaleramide, Ar,A^dimcthyl isovaleramide, 7^-mediyl,JV-elhyI 

10 isovaleramide, Misovaleryl GABA, AMsovaleiyl glycine, and N- 
isovalerylglycinamide. Sec, for example, Tanaka et al,, J. BioL Oiem. 242: 
2966 (1967). MiV^Diethyl isovaleramide ("ValyD, although purported to 
possess CNS depressant (sedative) activity, has recenUy been shown to possess 
CNS stimulant (convulsant) properties; see U.S. patent No. 5,506,268 and PCT 

15 appUcation WO 94/28,888, siq)ra. An amide of isovaleric acid widi p- 
aminq>henol also can be prepared using standard methods to provide a 
compound, "isovaleraminophen," which is related structurally to the drug 
acetaminophen (Tylenol®; sec Figure 1). In a manner analogous to that of the 
isovalerate esters, these substituted amides should be hydrolyzcd in vivo (in this 

20 case, via hepatic amidase enzymes), releasing isovaleramide or isovaleric acid. 

The compounds and preparations discussed above represent alternative 
forms for delivering isovaleric acid or isovaleramide in vivo. In certain cases, 
such as with isovaleryl salicylic add and ethyl isovalerate, the 
pharmacologically active moiety corre^nding to the alcohol or phenol portion 

25 may be expected to exert its own pharmacological effects. For example, 
compounds such as "isovaleraminophen'' would be expected to exhibit a 
"acetaminophen-like" effect, as well as die effect expected from the isovaleric 
acid or isovaleramide moiety. Such novel chemical combinations of a 
previously known, pharmacologically active alcohol, phenol, or primary or 

30 secondary amine with isovaleric acid foil within the scope of Ae present 
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uxvention. Similar chemical cambinattoDS widi 2-mediyUsavaleiic add, 3- 
mecfaylisovaleric acid, 2^-iSmetbylisovaleric add, 2,3-dimethylisovaleric add, 4- 
metfaylisovaleric add, 2,4-<lime%iisov^eric add, 3,4-dimahyliscfvaleric add. 
2,2,44rimediyUsovaleric acid, 3-hydn»^is0vaIeric add, 4-bydrQxyisovaleric add, 
4-hydroxy-3-metbyl-isovaleric add, 2-hydroxyisovaleric add, and 2,2-dimethyl-o- 
butyric add are within die sccpe of the piesoit invcnticHU 

In addition to tsoval^c add, and its salts, esters and amides discussed 
above, the present inventtra also contemplates the use of compounds that are 
stracturally related to isovaleramide. These compounds have die structure: 



AHjC 




where A = H, CHs or OH, 

B » H, 0H» or CHs. 

X = CHi. CHOb. C(CHs)2. -O, CH(OH)-, or -CH2O-. 
15 Y = -CO-, or -SOi-, and 

Z = H, CHsCQzH. or CH2CONH2. 

Preferred compounds having this structure include 2^ 
mediylisovateiamide, 3-mediyliSOvaleramide, 2,2-dimetbylisovaleramide. 2,3- 

20 dhnethylisovaleramide, 4-mediyIi$ovaleramide, 2.4-dimediylisovaIeramide. 3,4- 
dknethylisovaleramide, 2,2,4-trimethylisovaIeramide. 3-hydroxyisovaleramide, 4- 
bydroxyisovaleramide, 4-hydroxy-3-methyl-isovaleramide, 2- 

hydroxyisovaleramide, N-(2*aoeiamido)isovaleraRiide, 2-metfayl-l-propyl 
sulfonamide, I-mediyiethyl sulfamate, 2-metfayl-l -propyl sulfiunate, isopropyl 

25 carbamate, and isobu^tcarbamaie. 
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Hie valerian-related con^wunds of the present Invouion may be prqraied 
using synthetic mcdiods that are weU known in the art For example, many of the 
carbtwcyUc acid precursors of the amitfc compounds arc oMnmerdally available, for 
example from die Aldrich Ojemical Co., Milwaukee. WI, and can be converted 
5 into the corresponding amide by preparation of die acid chloride with thionyl 
chloride or oxalyl chloride, followed by reaction widi ammonia or an amine. For 
compounds contaming a hydroxjrt group distal to die carboxyl group, die hydroxyl 
group first is protected using a suitable protecting group as described, for example, 
in Greeo. "Protective Groups in Organic Synfliesis". Wiley (1981), prior to 
10 preparation of the acid chloride. 2-hydroxy and 3-hydroxy isovaleramide are 
metabolites of isovaleramide in vivo, and can be isolated m high yield from the 
urine of a patient bang treated widi isovaleramide. 

For compounds where die starting arid is mx cnnmercially available, the 
required acid can be prepared by straightforward meUiods of organic synfliesis 
15 known to die skilled chemist For exaiiq>le. carboxylic add esters may be 
deprotonated with a strong non-nucleophiUc base, such as IWntim di^ 
followed by allqrtation witti metiiyl iodide or methyl trifluor omrthaiwisnlfo nate. TTie 
alkylated ester is hydrolyzed and converted to die amide by die mediods described 
above. 

20 When die compounds contun one or more asymmMic centers, die 

individual enandoiners may be prepared from optically active starting materials, or 
separated by traditional methods of resobtion, sodi as fractional ccystallizatimi of 
salts widi driral amines, or by prqaiation of amides witii dural amides, 
chromatogrsvhic separation, and hydrolysis of die amides. Altematlvely, the 

25 amitfcs can be prepared by well known mediods of aqnmnetric syndiesis, socb as 
alkylation of an ester or amide of die acid prepared using a diital auxiliary. See, for 
example, Evans et aU Tetmhedmn, 44:5525 (1988) and Fadel et aL Asymmetry 
1994:531. 
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The NSAID compounds suitable for use in the present inventibn arc well 
known in the art. NSAID compounds generally may be divided into sub-classes 
based upon their structural type, as shown below: 



Examples 
aspirin 

diclofenac 
indomethacin 
ketorolac 
nabumetone 
sulindac 
tolmetin 

meclofcnamate 
mefenamic acid 

piroxicam 

ibuprofen 
ketoprofen 
naproxen 
oxaprozin 

Each of these classes of compounds is suitable for use in the preswit 
inventions. NSAID compounds that may be used in combination with valerian 
extracts and/or with the valerian related compounds described above include 
those described in Chapter 27 of GOODMAN AND GEAIAN*S THE 

30 PHARMACOLOGICAL BASIS OF THERAPEUTICS. 9di ed.. pages 617-657 
(McGraw-HUl, 1996). which is hereby incorporated by reference in its entirety. 

These compounds indude, but are not limited to salicylates, including 
aspirin, sodium salicylate, acetaminophen, phenacetin, ibuprofen. ketoprofen. 
indomethacin, flurbiprofen, diclofenac, naproxen, piroxicam. tcbufelone, 

35 etodolac. nabumetone, tenidap, alcofenac, antipyrine, amimopyrine. dipyrone, 
animopyrone. phenylbutazone, clofezone, oxyphcnbutazone, prcxazone, 
apazone. benzydamine, bucolome, cinchopen, clonixin, ditrazol, q>irizole. 



5 Sub-class 

Acetylsalicyiic acid 



acetic acids 

10 



15 

fenamates 



oxicams 

20 

propionic acids 
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fenoprofen, floctafeninl, flufcnamic acid, glaphenine, indoprofen, meclofenamic 
acid, mcfenamic acid, niflumic acid, salidifamidcs, sulindac, suprofen, 
tolmetin, nabumetone, tiaramide, proquazone, bufcxamac, flumizole, 
dnoridine, timcgadiDc, dapsone, diflunisai, benorylate, fosfosal, fenclofeoac, 
5 eiodolac, fentiazac, tilbmisole, carprofen, fenbufea, oxaprozin, tiaprofeoic acid, 
pirprofen, fq)ra2one, pirowcam, sudoxicam, ia)xicam, celccoxib, Vioxx«> and 
tenoxicam. Each of these compounds is commercially available or may be 
prepared by mediods that are well known tn die art. 

10 Prq)aration of pbannaceutical compositions 

The present invendon also is directed to pharmaceutical compositions 
containing COTibitiations of the active compounds described above. The 
pharmacoidcal compositions can contain combinations of two or more of die active 
compounds. The pharmaceutical formulations of Ae present tovention can be 

15 prq>ared according to known methods^ whereby active agents are combined in a 
mixture with a pharmaceutically acceptable carrier. For histance, see 
REMINGTON S PHARMACEUTICAL SCIENCES and GCX)DMAN AND 
OILMAN'S, both cited above. A composition is said to be in a "pharmaceutically 
acceptable carrier" if its administration can be tolctaled by a recipient patioit 

20 Sterile phosphate-buffered saline is one example of a pharmaceatically acceptable 
carrier. Otiier suitable carriers (e.g. saline and Ringer's solutions) are well known 
to tiiose skilled in die art See, for example, REMINGTON'S 
PHARMACEUTICAL SCIENCES. stJpm. 

In general, die dosages of the mnscle-tone decreasing agents and die 

25 NSAID compounds described herein will vary dqiaiding upon such factors as 
die patient's age, weight, height, sex, general medical condition, and previous 
medical history. For purposes of dierapy, a compound of die present invention 
and a pharmaceutically acceptable carrier are administered to a subject in need 
of such treatment in a therapeutically effective amount. The combmation of 

30 active agent and carrier is said to be administered in a ''therapeutically effective 
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amount*' if the amount administered is physiologically sigoificant An agent is 
physiologically significant if its presence results in a detectable change in the 
physiology of a recipient patient. In the present context, for example, a muscle 
tone-decreasing agent is physiologically significant if the presence of the agent 
5 results in the alleviation of muscle pain. 

Isovaleramide and stiucturally-compounds can be administered orally 
using solid oral dosage forms such as enteric-coatcd tablets, caplets, gelcaps, or 
capsules, or via liquid oral dosage forms such as syrups or elixirs. The 
indicated dosage of isovaleramide and related compounds as agents that elicit 
10 reductions in muscle tone and pain is on the order of 50-1200 mg per dose. 
Unit solid oral dosage forms preferably contsun about 200^ mg of active 
ingredient per tablet or capsule, at a dosage of 1-20 mg/kg body weight Uquid 
formulations can also be employed with active ingredient compoafions so as to 
provide 1-2 teaspoonfuls per dose. Furthermore, corresponding reduced dosage 
15 pediatric chewable and Ucpiid oral dosage forms can also be prepared and 
administered. These compounds also can be added to foods and beverages in 
the form of drops (with a dropper from a "concentrate" prqiaration) for oral 
administradon. In addition, compounds such as isovaleramide may be 
formulated mto chewing gum to fiacilitate oral delivery and absorption. 
20 Appropriate dosages for each of the NSAID compounds used m the present 
invention are well known in the an. 

Alternatively, isovaleramide and related oxnpounds can be administered 
by injection or other systemic routes, such as transdermal or transmucosal 
administration, for example, nasally, buccally, or rectaUy, via suppositories. 
25 Oral administration is much more convenient, however, and therefore is 
preferred. 

The present invention dius contemplates a variety of pharmaceutical 
conq)Ositions contaming isovaleramide, isovaleric acid, and/or its 
pbarmaceutically acceptable salts, substimted amides, and alcohol esters as 
30 active ingredients that are suitable for oral, parenteral, transdermal. 
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transmucosal. intranasal, buccal, or rectal administration. Although such 
compounds may be present as incidental by-products in certain pharmaceutical 
formulations which are outsi<te the scope of the present invention, the common 
feature of the present fonnulations is that isovaleramidc, isovaleric acid, and/or 

5 its phannaceutically acceptable salts, substimted amides, and alcohol esters are 
present in a standardized amount. That is, the phannaceutical formulations 
contain a predetcnnined, chemically defined, and quantifiable amount of at least 
one of such compounds to enable the determination of the quantity of a 
particular composition required to achieve the dosage levels described herein. 

10 It is further understood that isovaleramide and/or related compounds can 

be used in combination with other pbarmaceuticaliy active ingredients, such as 
NSAIDs to prepare novel pharmaceutical compositions. 

3. DEMONSTRATING THERAPEimCALLY-RELEVANT 

15 ACTIVITY 

The suitability and effectiveness of a givra pha n naceutina l fonnulation 
for the alleviation of a pathology, as discossed above, can be demonsuratBd 
using case studies such as (but not limited to) those described bdow. 

A commeicially prepared extract of valerian (Baldriparan stark N, a 

20 preparation from Germany, containing alcohol/water extracts of Baldrian 
(valerian) Hopfen (hops), and MeUssa (lemon balm) in a coated hardi>ressed 
tablet was taken in combination with ibupiofen to obtain improved, greater 
relief from lower back pain due to undue stress/exercise dian the relief that can 
be obtained with either pn^araliim administered by itself. 

25 Set forth below are two mdividual case reports from peraons using die 

above combinatitm for relief of pain and muscle tension resulting from injury to 
the lower back due to exerdse or stress. These exanq>les are provided fbr 
purposes of illustration and are not intended to be limiting of die invention. 



W099/44CZ3 PCT/US99/047M 

-21- 

Eiamide 1: Use of a Valerian Pveinntioii and Ibuprofen to ADeviate Pain 
and Increased Musde Tone due to Recnncnt, Eaecsdve 
Lower Back Pain. 
A male, age 33 years, was complaining of recurrent excessive lower 

5 back pain from prior injuries. During a bout of lower bade pain, he smmd that 
he could not sleep or at comfortably and was in Airess from the constant pain. 
He lad tried nv « e Doan's Pills and various amounts of ibuprofen, a^irin, or 
acetaminophen without any useful sense of reUef. Likewise, he had tried two of 
the Baldriparan tablets widxwt ai^ nsefiil sense of reUef. It was suggested that 

10 he try taking two of the Baldriparan tablets along widi 400 mg of ibuprofen. It 
was stated that die ibuprofen would provide a decrease in inflammation and 
some analgesic dierapy whaeas die addition of tf» valerian and hops extract 
could provide a decrease in ±t musde tone and analgesia as well, diereby 
allowing for reUef from die pain. The next morning, he rqnirted that he took 

15 die novel combination of Baldriparan and ibuprofien as suggested before he went 
to bed. Not only did he sleep well, but he also rqported considerable relief 
from die pain of his back upon awakening. His spouse stated fliat he "acted like 
a new man* because he was not grimacing and stoqied from pain. He 
amtiffiied «» take diis combination over die next several days and it continued to 

20 provide excqitional rdief, widumt any adverse side effects sudi as cogmdon 
impairment, sedation or wididrawal symptoms. 

Example 2: Use of a Vakrian Preparation and Ibuprofen to AHeviate Pain 
and Inci«a»d Musde Tone due to an Acute Musde Strain 
25 from Overexertion 

A female, age 23 years, complained of excessive lower back padn diat 

interfoed widi stealing and die general activities of daily living such as sitting 

or standmg. She had injured her back while shovding deep snow from her 

driveway and sidewalk. She had been taking ibuprofen but e]q>eriencmg litde 

30 relief. It was suggested diat she take two tablets of die valerian preparation (as 

stated in the above example) widi 400 mg of ibuprofen for die same reasois 

stated in die first example. The next day she reported diat she experienced 



wo 99/44623 PCT/US99/04T86 

-22- 

significant relief from the pain and requested additional tablets. She also stated 
that she did not experience any adverse eflects from the preparatton. She 
continued to take the combination until her back healed and no longer gave her 
pain without mecticatioD. 
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What Is Claimed Is: 



I. The use of a combmatioD of: (a) at least one aoo-steroidal and- 
inflammatory compound, and; (b) at least one compound selected from the 
group consisdng of isovaleric acid, a pharmaceutically acceptable salt of 
isovaleric acid, a pharmaceutically acc^table ester of isovaleric acid, a 
pharmaceutically accq>table amide of isovaleric acid and a compound having die 
structure: 




CH3 

wherein A CHs or OH, 
B«H,OH,orCH3, 

X « CHj. CHCH3, C(CHj)j, -O, CH(OH)s or -CftO-, 

Y » -CO-, or -SO1-, and 

Z a CHiCQ>H, or CHaCONHi 

and wherdn said compound is selected from the group consisting of 2-metbyl 
isovaleramide. 3-mediylisovateami(te» 2,2Hlimetf&ylisovaleramide, 2> 
dimediylisovaleramitfe, 4-medlrylisovaletamide, 2,4*dimediylisovalmmide, 3»4- 
(Smethylisovaleramide, 2,2,4-crim^ylisavaleramide, S-hydrcncyisovaleramide, 4- 
hydroxyisovalefamide, 4-hydroxy-3-meaiyl-isovaleramide» 2- 

bydroxyisovaleramide, N-(2-acetaniido)isovaleramide, 2-mediyl-l-proiiyl 
sulfcHiamide, 1-metfaylediyl sulfiamate, 2-methyl-l-prppyl sulfonate, isopropyl 
carbamatBt and isobutylcarbamaie. 

in the prqparatitm of a pharmaceutical formulation for use in a method of 
treating a pathology that is ameliorated by a decrease in muscle tone and a 
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reduction in innammation, whereby at least one symptom of said pathology is 
alleviated. 

2. A use according to claim 1, wherein said pathology is selected 
from the group consisting of acute muscular aches, strains, and sprains ^ch 
occur from a localized, exteioal insult to a particular muscle or muscle group 
outside of, or peripheral to, the CHS, 

3. A use according to daim 2, whnein said padiology is lower back 

pain. 

4 A use according to claim 1, whenm said pathology is 
ameliorated by a decrease in inflammation, pain, and muscle tone. 

5. A use according to clafan 1 , ^/bemn said non-steroidal anti- 
inflammatory compound is selected from the group consisting of aspirin, a non- 
steimdal andinflammatory acetic add, a fcnamate, an axkam. and a non- 
stermdal anti-inflammatory propionic add. 

6. A use accor^g to claim 1, wherein said non-steroidal anti- 
inflammatory compound is selected ham the group consisting of sodium 
salkylate, acetaminophen, phenacetin, ibuprofen, ketoprofien, indomethacin. 
flurbiprofen, didofenac, naproxen, piroxicam, tebufelone, etodolac, 
nabometone, ttnid^, alcofenac, ant^iyiine, amimopyrine, dqiyrone. 
animopyrone. phenylbutazone, clofeame. aj^henbutazone, piexazooe. 
^azone, benzydamine. bucdome, dndiq^, donixin, ditrazol, qiirizole. 
fenoprofen, floctafoiinl, flufmamic add. glq>henine. indoprofen. medofenamic 
add, mefenamic add, niflumic acid, salidifamides, sulindac. suprofen. 
tohnetin. nabumetone, tiaramide, proquazone. bufexamac. flumizole, 
tinoridine, timegadine, dapsone. diflunisal, benorylate. fosfbsal, fendofenac. 
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etodolac. fentiazac, tilomisole. caiprofen, fcnbufen, oxaprozin, tiaprofenic acid, 
pirprofea. feprazonc, piroxicam, sudoxicam, isoxicam, cclecoxib, Vioxx® and 
. teaoxicam. 

7. A use according to claim 6. wherein said non-steroidal anti- 
inflammatory compound is selected from the group consisting of aspirin, 
sodium salicylate, acetaminophen, ibuprofen, ketoprofwi. and n^roxen. 

8. A use according to claim U wherein said composition comprises 
a pharmaceuticaUy acceptable amide of isovaleric acid, and wherein said amide 
is isovaleramicte. 

9. A use according to claim 8, wherein said composition comprises 
isovaleramide and ibuprofen. 

10. A use according to claim 8, wherein said composition comprises 
isovaleramide and a^irin. 

11. A use according to claim 8, wherein said composition comprises 
isovaleramide and acetaminophen. 

12. A use according to claim 8, wherein said composition comprises 
isovaleramide and acetylsalicylic acid 

13. A use according to claim 8, wherein said composition con^iises 
isovaleramide and naproxen. 



14. A use according to claim 8, wherein said composition comprises 
isovaleramide and ketoprofen. 
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15. Use of an extraa of Valerianaceat» cramp bark« black haw, or 
hops in combination wi4 at least one non-steroidal anti-inflammatory compound 
in the preparation of a pharmaceutical formulation for use in a method of 
treating acute muscular aches, strains, and grains which occur from a 
localized, external insult to a particular muscle or muscle group outside of, or 
peripheral to, the CNS wherein said extract comprises at least one compound 
that is hydrolyzed in vivo to yield isovaleric acid or isovaleramide. 

16* A use according to claim IS, wherein SKiid non-steroidal anti- 
inflammatory ccHnpound is ibuprofen. 

17. A use according to claim 15, wherein said non-steroidal anti- 
inflammatory compound is a^irin. 

18. A use according to claim 15, wherein said non-steroidal anti- 
inflammatory compound is acetaminophen. 

19. A use according to claim 15, wherein said ntm-steroidal anti- 
inflammatory compound is acetylsalicylic acid 

20. A use according to daim 15, wherein said non-steroidal anti- 
inflammatory compound is uapioxm, 

21. A use according to claim IS, wherein said non<-steroidal anti- 
inflammatory compound is ketoprofen. 

22. A pharmaceutical compositicm comprising (a) at least one non- 
steroidal anti-inflammatory compound, and; (b) at least one compound selected 
from the group consisting of isovaleric acid, a pharmaceutically acceptable salt 
of isovaleric acid, a pharmaceutically acceptable ester of isovaleric acid, a 
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phannaceuticaUy acceptable amide of isovaleric add and a oonipound having the 
stnicture: 




CHj 



whnein A > H. CHs or (HI, 
B » H, OH. or Oh, 

X = CHs. CHCHj. C(CHj)2, -0-. CH(OH)-. or -CHjO-. 

Y = -CO-, or -SOi-, and 

Z « H. CHiCO»H, or CHjCONH* 

and wherein said compoond is selected from the group consisting of 2-methyl 
isovaleiamide. S^nethylisovaleramide. 2.2-dimethylisovaleiamide. 2> 
dfanethyllsovafetamide. 4Hneaiy!i80valeianiidc, 2,4-dimethylisovaleramide. 3,4- 
dimedqrlisov^deramide. 2A4^niiKlhylMwalenBnide, 3-hydw»qrt80waleramide, 4- 
hydioxyisovaleramidB. 4*ydi03cy-3-mediyl-isovaleiamidB, 2- 

bydnncyisovaleramide, N-(2-aceianiido)isovaleraniide. 2-niethyl-l-pr(vyl 
sulfonamide, 1-mediylethyl sulfemate, 2-methyl-l-propyl sulfamate, isopropyl 
carbamate, and isobntyicaxbamate, 

togeAff widi a pbarmacsifcally accq>table dihiatt, excipient. or carrier. 

23. A compoMtion according to claim 22, wherein said non-steroidal 
anti-inflammatory compoond is selected from the group consisting of a^irin, a 
non-steroidal antiinflammatory acetic acid, a fenamatt, an oxicam, and a non- 
steroidal anti-inflammatory propionic acid. 
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24. A conq>osition according to claim 22 wherein said noo-stcroidai 
anti-inflammatory compound is selected from the group consisting of sodhim 
saUcyiate, acetaminophen, phenacetin. ibuprofen. ketoprofwi, indoraethacin. 
flurbiprofen, diclofenac, naproxen, pirowcam, tebufelone, etodolac, 
nabumetone, lenidap, alcofenac, antipyrine. amimopyrine, dipyronc, 
animopyrone, phenylbutazone, cloferonc, oxyphenbutazone, prexazone. 
apazone, benrydamine, bucolomc, cindiopen, clonixin, ditrazol, epirizole, 
fenoprofen, flociafcnml, flufenamic acid, glaphenine, indoprofen, meclofcnamic 
acid, raefenamic acid, niflomic acid, saUcfifamides, sulindac, suprofen, 
tolmetin, nabumetone, tiaramide, proquazone, bufexamac, flumizole, 
tinoridine, limegadine, dapsone, diflunisal, benoryiate, fosfosal, fenclofenac, 
etodolac, feniiazac, tilomisole, carprofcn, fenbufen, oxaprozin, tiaprofenic acid, 
pirprofen. feprazone. piroxicam. sudoxicam, isoxicam, celecoxib, Vioxx® and 
tenoxicam. 

25. A composition according to claim 22, wherein said non-steroidal 
anti-inflammatory craipound is selected from the group consisdng of aspirin, 
sodium salicylate, acetaminophen, ibuprofen, keti^rofen, and naproxen. 

26 A composition according to claim 22, wherein said composition 
comprises a pharmaccutically acceptable amide of isovaleric acid, and wherein 
said amide is isovaleramide, 

27. A composition according to claim 22, wherein said conqxisition 
comprises isovaleramide and ibuprofen. 



28. A composition according to claim 22, wherein said composition 
comprises isovaleramide and aspirin. 
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29. A composition according to claim 22, wherein said craiposition 
comprises isovalcramide and acetaminophen. 

30. A composition according to claim 22, wherein said composition 
comprises isovaleramide and acetylsalicylic add 

31 . A composition according to cimm 22, wherein said composition 
comprises isovaleramide and naproxen. 

32. A composition according to claim 22» wborem said cocqKisitim 
comprises isovaleramide and ketoprofen. 

33. A pharmaceutical composition comprising an extract of 
Valerianaceae, cramp bark, black haw, or hops and at least one non-steroidal 
anti-inflammatory compound, together with a pharmaccutically acceptable 
dihient, excipient, or carrier. 

34. A ccHnposition accordmg to claim 33, wherein said non-steroidal 
anti-inflammatory compound is iboprofoi. 

35. A composition according to chum 33, wherein said non-steroidal 
anti-inflammatory conqKmnd is aspirin. 

36. A composition according to claun 33, wherem said non-steroidal 
anti-inflammatory compound is acetaminophen. 



31. A composition accordmg to claim 33, wherein said non-steroidal 
anti-inflammatory compound is acetylsalicylic acid 
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38. A composition according to claim 33, wherein said non-steroidal 
anti-inflammatory compound is naproxen. 

39. A composition according to claim 33, wherein said non-steroidal 
anti-inflammatory compound is ketoprofen. 
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AMENDMENT TO THE CLAIMS 



A listing of the claims presented in this patent application appears below. This listing 
replaces all prior versions and listing of claims in this patent application. 



Please amend the claims as shown below: 

1 . (Original) A composition comprising a fraction isolated or derived from hops and a non- 
aspirin, non-steroidal anti-inflammatory compound. 

2. (Original) The composition of claim 1 , wherein the fraction isolated or derived from hops is 
selected from the group consisting of alpha acids, isoalpha acids, reduced isoalpha acids, tetra- 
hydroisoalpha acids, hexa-hydroisoalpha acids, beta acids, and spent hops. 

3. (Original) The composition of claim I , wherein the said fraction isolated or derived from hops 
comprises a compound of a supragenus having the formula: 



(Supragenus), 




wherein R' is selected from the group consisting of carbonyl, hydroxy!, OR, and OCX)R. wherein 
R is alkyl; 

wherein R" is selected from the group consisting of CH(CH})2, CH2CH(CH3)2> and 
CH(CH5)CH2CH3; 

and wherein R, T, X, and Z are independently selected from the group consisting of H, F, CI, Br, 
1. and Torbital, with the proviso that if one of R, T, X, or Z is a iroitital, then the adjacent R, T, 
X, or Z is also a v orbital, thereby forming a double bond. 
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4. (Original) The composition of claim 1 , wherein said fraction isolated or derived from hops 
comprises a compound of Genus A having the formula: 



wherein R' is selected from the group consisting of carbonyl, hydroxy], OR, and OCOR, wherein 



and wherein R" is selected from the group consisting of CH(CH})2, CHjf:H(pHy)i, and 
CH(CHj)CH2CHj. 

5. (Original) The composition of claim 1 . wherein the fraction isolated or derived trom hops 
comprises a compound of Genus B having the formula: 



(Genus B), ' , 

wherein R' is selected from the group c(msisting of carbonyl, hydroxyl, OR, and OCOR, wherein 
R is alk)i; 

and wherein R" is selected from the group consisting of CH(CHj)2, CH2CH(CH3)2, and 
CH(CH3)CH2CH3. 

6. (Original) The composition of claim I, wherein said fraction isolated or derived from hops 
comprises a compound selected from the group consisting of humulone, cohumutone, 
adhumulone, isohumulone, isocohumutone, isoadhumulone, dihydro-isohumulone, dihydro- 
isocohumulone, dihydro-adhumulone, tetrahydro-isohumulone, tetrahydro-isocohumulone, 
tetrahydro-adhumulone, hexahydro-isohumulone, hexahydro-isocohumulone, and hexahydro- 
adhumulone. 



(Genus A), 




R is alkyi; 




.3. 
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7. (Original) The composition of claim I , wherein the composition comprises about 0.5 to 10000 
mg of said fraction isolated or derived from hops. 

8. (Original) The composition of claim 7, wherein the composition comprises about 50 to 7500 
mgof the fraction isolated or derived from hops. 

9. (Original) The composition of claim 1, wherein the composition comprises about 0.001 to 10 
weight percent of the fraction isolated or derived from hops. 

10. (Original) The composition of claim 9, wherein the composition comprises about 0.1 to t 
weight percent of the fraction isolated or derived from hops. 

1 1 . (Original) The composition of claim 1, wherein the non-aspirin, nonsteroidal anti- 
inflammatory compound is selected from the group consisting of salicylic acid, methyl salicylate, 
difulunisal, salsalate, olsalazine, sulfasalazine, acetanilide, acetaminophen, phenacetin, 
mefenamic acid, sodium meclofenamate, tolmetin, ketorolac, diclofenac, ibuprofen, naproxen, 
sodium daproxen, fenoprofen, ketoprofen, flurbioprofen, oxaprozin, piroxicam, meloxicam, 
tenoxicam, ampiroxicam, droxicam, pivoxicam, phenylbutazone, oxyphcnbutazonc, anitpyrinc, 
aminopyrine, dipyrone, celccoxib, rofecoxib, nabumetone, apazone, nimensulide, indomethacin, 
sulindac, and etodolac. 

12. (Currently Amended) The composition of claim 1 , wherein the non-aspirin, nonsteroidal 
anti-inflammatory ^ comfyiind i s s^^^^ acid, methyl 
salicylate, ibuprofen, naproxen, sodium daproxen, fenoprofen, ketoprofen, flurbioprofen, and 
oxaprozin. 

13. (Original) The composition of claim 1, wherein the composition further comprises a 
pharmaceutically acceptable carrier. 

14. (Original) The composition of claim l^ wherein the composition is formulated for 
administration orally, topically, parenterally, or rectally. 

15. (Original) A composition comprising a reduced isoalpha acid isolated from hops and a non- 
steroidal anti-inflammatory compound. 
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16. (Original) The composition of claim 1 5, wherein the reduced isoalpha acid is selected from 
dihydro-isohumulone, dihydro-isocohumuione, and dihydro-adhumulone. 



17-36 (Canceled). 
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Remarks 

Claims 1-16 are pending in the subject application. Applicant confirms the election with 
traverse of group I claims M6 in response to the restriction requirement and cancel claims 17-36 
without prejudice or disclaimer. Applicant confirms the election with traverse of naproxen as a 
species selection. The amendment to claim 1 2 is made merely to correct a typographical error; 
no new matter is added to the claims. 

1. The Amended Claims are patentable over the Art Cited Under 3S U.S.C IS 103fa>. 
1.1. The ReJectioD of Claims M6 under 35 U&C. § 103(a) over WO 99/44623 

Claims 1-16 stand rejected under 35 U.S.C. § 103(a) as being unpatentably obvious over 
WO 99/44623 ("WO") (abstract; page 4, lines 3-15; page 6, lines 6-20). Examiner asserts that WO 
teaches that hops and naproxen can be in the same composition, and that it would have been 
obvious to select them from a list in WO list because they are both noted to be used in a single 
composition to treat inflammation. Applicant respectfully disagrees that the combination of 
components of the present invention would have been obvious to one skilled in the ait. 

In the present invention, the addition of hops extracts to naproxen or other non-steroidal 
anti-inflammatory drugs (NSAIDs) not only yields an enhanced anti-inflammatory effect over 
NSAlDs alone, but the combination also reduces the g^stropathy of the NSAID. WO only suggests 
that the combination a NSAID with hops that have been treated to specifically produce isovaleric or 
isovaleramide may decrease inflammation and muscle tone associated with muscle pain. 

1.1.]. WO su^ests isovaleric acid and NSAIDs reduce muscle tone and inflammation 

WO recites **there has been provided a use of an extract of . . . hops in combination with at 
least one non-steroidal anti-inflammatory compound ... for use in a method of treating acute 
muscular aches, strains, and sprains," (page 4, lines 3-1 5). The key characteristic WO emphasizes 
of the hops extract is that it is "hydrolyzed in vivo to yield isovaleric acid or isovaleramide (page 26, 
claim 1 5), which is purported to decrease muscle tone associated with muscle pain: 'the dosages of 
the muscle-tone decreasing agents and the NSAID compounds described herein . . (page 1 8, lines 
24-25). 

WO does not discuss experiments involving hops, but suggests diat results of experiments 
involving valerian extract would produce similar results if practiced with hops. In the description 
regarding Valerian extracts which WO uses as an alternative for hops, WO recites **Valerian 
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extracts and valerian-related compounds can be administered in combination with at least one 
NSAID compound, such as ibuprofen, in vivo, to reduce acute muscle pain by decreasing muscle 
tone and inflammation/* (page 6, lines 28-30). Throughout the application, WO suggests that the 
expected results firom the combination of isovaleric acid or isovaleramide yielded from hops extract 
with a NSAID such as naproxen would be an increased anti-inflammatory response and decreased 
muscle tone to increase relief of muscle pain. 

1 .1.2. The present invention teaches hops extracts with NSAIDs to reduce NSAIDs- 

gastropathic side effects 

The combination of hops extracts with naproxen for the use in the present invention is not 
obvious over WO, because unexpected results were obtained The current invention's combination 
of hops extracts with naproxen not only yields a gicater anti-inflammatory response than hops 
extracts or NSAIDs alone, but also the hops extracts ^'prevent or attenuate gastropathy, and 
particulariy but not exclusively that caused by non-steroidal anti-inflammatory drugs.** (para 2; lines 
5-8), 

NSAIDs inhibit the production of cyclooxygenase (COX) which catalyzes the rate limiting 
step in the production of prostraglandins (PCs) which cause inflammatory responses. COXs are of 
two types: COX-I . which affects PCs that maintain physiological functions such as regulation of 
gastric mucosa, renal blood flow and platelet aggregation, and COX-2 which affects PCs that 
mainly increase inflammation. NSAIDs alone inhibit both COX-I and COX-2, which leads to 
gastric irritation and potentially gastric bleeding and^or kidney damage, (para. 5-7; para. 1 5, lines 1- 
2). The present invention has found *'that chemically induced ulceration, produced by analgesic 
and/or anti-inflammatory drug^ such as ibuprofen, aspirin and indomethacin, or other chemical 
agents, is significantly reduced when these drugs are administered in combination with hop 
derivatives." (para. 42). A reduction in ulceration from a hops extract and NSAID combination is 
unexpected from the teachings of WO. 

When hops extracts are combined with NSAIDs, a decreased inhibition of PCs in gastric 
mucosal cells is found compared to the use of NSAIDs alone. (Examples 5 and 6). While also 
yielding a reduction in inflammation, the addition of hops extracts to NSAIDs in the present 
invention yields the unexpected result of decreased gastric ulceration caused by NSAIDs because 
the compounds leading to formaticm of ga^c mucosa are inhibited less. The effect of hops 
derivatives with naproxen would be similar to the results obtained with ibuprofen or aspirin in 
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examples 5 and 6, because, as is known to persons of skill In the an, NSAIDs work by inhibiting 
COX-1, which catalyzes the reactions for PCs which maintain physiological functions. [>ecreased 
inhibition of PCs that maintain physiological functions would be directly related to the inhibition by 
hops of COX-U whether the inhibition of COX-] was caused by ibuprofen, aspirin, naproxen, or 
any other NSAID. Because hops derivatives prevent the inhibition of COX-I » a decrease in PCs 
that maintain physiological function is also prevented, regardless of the particular NSAID targeting 
COXA, 

1 .13. The present invention teaches combinations of compounds not obvious over WO 
The present invention further is not obvious over WO because WO only teaches 
combinations of NSAiDs with hops extracts that hydrolyze in v/vo to produce isovaleric acid or 
tsovaleiamide, whereas the present invention teaches combinations of NSAIDs with hop extracts or 
with extracts containing compounds of the Supragenus structure (claim 3) or of the Genus A or B 
structure (claims 4-5), all of which extracts that do not necessarily hydrolyze to yield isovaleric acid 
or isovaleramide. Further, WO does not teach or suggest hops extracts containing compounds 
having the formulas of Supragenus (claim 3), Genus A or B (claims 4 - 5). 

Applicants respectfully submit that the foregoing amendments and remarks have fully 
addressed the Examiner^s rejection under 35 U.S.C. § 103 and, therefore, request its removal. 

1 .2. The Rejection of Claims 1-16 Based on JP 406312924 (abstract) or JP 04202138 

(abstract) 

Claims 1-16 are rejected under 35 U.S.C i03(a) as being unpatentable over JP 4063 12924 
(abstract) or JP 042021 38 (abstract) taken with Sunshine et al. (US patent No. 4780463) or CA 
2175091 (abstract). 

Examiner asserts that JP 4063 1 2924 (abstract) or JP 04202 1 38 (abstract) both teach hops 
extracts used to treat inflammation. Examiner asserts that both Sunshine et al. (US patent No. 
4780463) and CA 2175091 (abstract) teach the use of naproxen to treat inflammation. 

As described above, the present invention teaches the use of hops extract with naproxen or 
other NSAIDs to reduce the physiological problems, such as gastropathy, caused by NSAIDs* 
inhibition of COX- 1 . This use of hops is not used to treat inflammation, but rather to extinguish or 
ameliorate the gasnropathic side effects of naproxen or other NSAiDs. The results of the presoit 
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invention which are discussed above in section 1 . K are not obvious over the cited prior art, which 
only suggest a combination of hops with NSAlDs reduces inflammation, but not ttett the 
combination reduces the side effects caused by NSAIDs' inhibition of COX- 1 . 

For the foregoing reasons, applicants aver that the claimed invention is not obvious over 
the cited prior art. Accordingly, it is respectfully requested that the rejection of claims 1-16 
under 35 U.S.C. § 103(a) be reconsidered and withdrawn. 



Accordingly, it is respectfully requested that the rejection of claims 1-8 under 35 U.S.C. 
§ 103(a) be reconsidered and withdrawn. 
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Conclusion 

It is submitted that the amended claims arc patentable over the teachings of the prior art 
relied upon by the Examiner. Accordingly, favorable reconsideration of the claims is requested 
in light of the preceding amendments and remarks. Allowance of the claims is courteously 
solicited. 

If there are any outstanding issues that might be resolved by an interview or an 
Examiner's amendment, the Examiner is requested to call Applicant's attorney at the telephone 
number shown below. 

Pursuant to 37 C.F.R. § 1 . l36(aX2X the Examiner is authorized to charge any fee under 
37 C.F.R. § 1 . 1 7 applicable in this instant, as well as in fixture communications, to Deposit 
Account 50- 1 1 33. Furthermore, such authorization should be treated in any concurrent or future 
reply requiring a petition for an extension of time under Section 1 . 1 36 for its timely submission, 
as constructively incorporating a petition for extension of time for the appropriate length of time 
pursuant 37 C.F.R. §1.1 36(aX3) regardless of whether a separate petition is included. 

Respectfully submitted, 
McDERMOTT WILL & EMERY LLP 



Simona A. Levi-Minzi, Ph.D. 
Registration No. 43,750 

McDermott Will & Emery LLP 
201 South Biscayne Boulevand 
Suite 2200 
Miami , Florida 33 1 3 1 
Telephone: 305 347 6513 
Facsimile: 305 347 6500 

Date: August 08, 2005 



MIA 3030l6-t.06S9l 1.0062 



-10- 



